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@ Thermal printing device. 



@ A tiiermal printing device has first and second 
tape holding cases (2,4) located in respective 
cassette receiving portions. The first and sec- 
ond tape holding cases are individually remov- 
able and replaceable so that different 
combinations of background colour and print 
colour can be selected. There Is no need for one 
tape holding case to guide the other nor for 
them to be clipped together. 
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This invention relates to a thermal printing de- 
vice. 

Thermal printing devices of the general type with 
which the present invention is concerned are known. 
They operate with a supply of tape arranged to re- 
ceive an image and means for transferring an image 
onto the tape. In one known device, a tape holding 
case holds a supply of image receiving tape and a 
supply of an image transfer ribbon, the image receiv- 
ing tape and the transfer ribbon being passed in over- 
lap through a printing zone of the printing device. At 
the print zone, a thermal print head cooperates with 
a platen to transfer an image from the transfer ribbon 
to the tape. A printing device operating with a tape 
holding case of this type is described for example in 
EP-A-0267890 (Varitronics, Inc.). Other printing de- 
vices have been made in which letters are transferred 
to an image receiving tape by a dry lettering or dry film 
impression process. In all of these printing devices, 
the construction of the image receiving tape is sub- 
stantially the same. That is, it comprises an upper lay- 
er for receiving an image which is secured to a re- 
teaseable backing layer by a layer of adhesive. 

Once an image or message has been printed on 
the tape, that portion of the tape is cut off to enable 
it to be used as a label. The releaseable backing layer 
is removed from the upper layer to enable the upper 
layer to be secured to a surface by means of the ad- 
hesive layer. 

In another known printing device, described in 
EP-A-0322918 (Brother Kogyo K.K.). a tape holding 
case houses a supply of a transparent image receiv- 
ing tape and a supply of an image transfer ribbon. The 
tape holding case also houses a supply of backing 
tape which comprises a carrier layer having an adhe- 
sive layer on its underside to which is secured a re- 
leaseable backing sheet and an adhesive layer on its 
upper side which can be secured to the image receiv- 
ing tape after an image has been printed thereon. In 
this device, the image is printed onto the image re- 
ceiving tape as a mirror image which, when viewed 
through the image receiving tape, is the correct way 
round. With this device, the print is protected when 
the label is used. 

In all of these devices, the colour of the label and 
the colour of the print are predetermined by the con- 
tents of the tape holding case. By the colour of the 
label reference is made to the upper layer of the im- 
age receiving tape of the apparatus described in EP- 
A-0267890 and to the carrier layer of the device de- 
scribed with reference to EP-0322918. The colour of 
the print is determined by the colour of the image 
transfer ribbon. Thus labels of one particular colour 
can only be printed with ink of a particular colour. 
Moreover, because the image receiving tape and im- 
age transfer tape are in the same tape holding case, 
they will run out together. 

In another device disclosed in GB 2161754, two 



sfeparateacassettes are provided which dip together 
to form a single unit which can then be inserted in a 
machine, the cassettes supplying ink ribbon and sub- 
strate tape from a side location towards a print station. 

5 In order to replace one cassette with another it is nec- 
essary to unclip the cassettes, replace the required 
cassette and reclip the new cassettes together before 
inserting them in a device. This makes the system 
awkward to use. 

10 In another device, there are two cassettes with 

an ink ribbon cassette being located within a sub- 
strate tape cassette in a nested fashion, on a common 
side of the print zone. This means that it is fiddly and 
awkward to remove the ink ribbon cassette to change 

15 it. Also, the external dimensions of the ink ribbon cas- 
sette are determined by the dimensions of the sut>- 
strate tape so that its size or capacity could only be 
increased at the expense of the substrate tape. 
According to the present invention there is pro- 

20 vided a thermal printing device having a first cassette 
receiving portion for receiving a first tape holding 
case housing a supply of an image transfer ribbon ca- 
pable of printing an image of a particular colour; a sec- 
ond cassette receiving portion for receiving a second 

25 tape holding case housing a supply of image receiving 
tape having a particular background colour; means 
for moving the image receiving tape through a print- 
ing zone in overlap with said image transfer ribbon so 
that an image can be transferred from the Image 

30 transferribbon onto the image receiving tape, thef irst 
and second cassette receiving portions being on op- 
posed sides of said printing zone; wherein the first 
and second tape holding cases are individually re- 
movable and replaceable whereby different combin- 

35 ations of background colour and print colour can be 
selected. 

This arrangement has the advantage not only 
that print and background colours can be "mixed and 
matched" but that the first tape holding case can ac- 

40 commodate significantly more image transfer ribbon 
than the secorid tape holding case can accommodate 
image receiving tape. 

This means that the "ink ribbon cassette" can be 
made more cheaply since the proportional cost of Ink 

45 ribbon is less that the cost of an extra tape holding 
case. A user also has less need to change the Ink rit>- 
bon cassette as frequently. Furthermore, the ink rib- 
bon is less likely to run out during printing of a label 
so that there is less wastage of substrate tape due to 

50 printing of defective labels. In the preferred embodi- 
ment, the first tape holding case has five times more 
ink ribbon than the second tape holding case has im- 
age receiving tape. 

As the printing device has two separate receiving 

55 portions for the first and second tape holding cases, 
each case can be easily removed and located sepa- 
rately without affecting the other. As each tape hold- 
ing case is received separately, one is not required to 
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guide the other so they can be removed, mixed and 
matched as desired. Further, the size and capacity of 
each cassette is determined only by the cassette re- 
ceiving portions and not by each other 

For a better understanding of the present Inven- 
tion, and to show how the same may be carried into 
effect, reference will now be made by way of example 
to the accompanying drawings in which: 

Figure 1 is a plan view showing two cassettes in- 
serted in a printing device; 
Figure 2 is a diagrammatic sketch showing the 
control circuitry for the printing device; and 
Figure 3 is a diagram showing a label which can 
be produced using the printing device. 
Figure 1 shows in plan view two cassettes ar- 
ranged in a printing device 1. The upper cassette 2 is 
located in a first cassette receiving portion 26 and 
contains a supply of image receiving tape 4 which 
passes through a print zone 3 of the printer to an out- 
let 5 of the printer. The image receiving tape 4 conrv 
prises an upper layer for receiving a printed image on 
one of its surfaces and having Its other surface coat- 
ed with an adhesive layer to which is secured a re- 
leaseable backing layer. The cassette 2 has a recess 
6 for accommodating a platen 8 of the printer, and 
guide portions 22,24 for guiding the tape 4 through 
the print zone. The platen 8 is mounted for rotation 
within a cage moulding 1 0. As an alternative, the plat- 
en 8 could be mounted for rotation on a pin. 

The lower cassette 4 is located in a second cas- 
sette receiving portion 28 and contains a thermal 
transfer ribbon which extends from a supply spool 30 
to a take-up spool 32 within the cassette 4. The ther- 
mal transfer ribbon 12 extends through the print zone 
3 in overlap with the image receiving tape 4. The cas- 
sette 4 has a recess 14 for receiving a print head 16 
of the printer and guide portions 34,36 for guiding the 
ink ribbon 12 through the print zone 3. The print head 
16 is movable between an operative position, shown 
in Figure 1 , in which it is in contact with the platen and 
holds the thermal transfer ribbon 12 and the image 
receiving tape in overlap between the print head and 
the platen and an inoperative position in which it is 
moved away from the platen to release the thermal 
transfer ribbon and image receiving tape. In the oper- 
ative position, the platen is rotated to cause image re- 
ceiving tape to be driven past the print head and the 
print head is controlled to print an image onto the im- 
age receiving tape by thermal transfer of ink from the 
ribbon 12. The print head is a conventional thermal 
print head having an array of pixels each of which can 
be thermally activated in accordance with the desired 
image to be printed. 

The printing device has a lid which is not shown 
but which is hinged along the rear of the cassette re- 
ceiving portion and which covers both cassettes 
when in place. 

A stepper motor drives the platen 8 in steps so 



that for each position of the platen a column of print 
is printed on the image receiving tape 4. The platen 
8 drives the image receiving tape through the print 

5 zone under the action of its own rotation. The rotation 
of the platen and the energisation of the print head 16 
are controlled by a microprocessor as described in 
our British Applications Nos. 9212423.9 and 
9215782.5 the contents of which are herein incorpo- 

10 rated by reference. 

The basic circuitry for controlling the printing de- 
vice is shown in Figure 2. There is a microprocessor 
chip 100 having read only memory (ROM) 102, a mi- 
croprocessor 101 and random access memory ca- 
rs pacity indicated diagrammatically by RAM 104. The 
microprocessor is connected to receive data input to 
it from a data input device such as a keyboard 106. 
The microprocessor chip 100 outputs data to drive a 
display 108 via a display driver chip 109 and also to 

20 drive the print head 16 and the stepper motor 7 for 
controlling the platen 8, The microprocessor chip also 
controls a cutting mechanism including a cutter 17 to 
cut off lengths of printed tape. The keyboard and dis- 
play are located on the upper surface of the printing 

25 device to the right hand side of the cassette receiving 
portion as indicated by the dotted lines. 

The operation of the printer will now be descri- 
bed. Data to be printed is typed into the printing de- 
vice using data input keys on the keyboard 106. The 

30 data input keys are designated generally by the block 
109 but will in practice comprise a plurality of lettered 
and numbered keys. "As the data is entered into the 
keyboard 106 it is supplied to the microprocessor 101 
which drives the display 108 to display the data as it 

35 is entered. To do this, for each character which is en- 
tered, the microprocessor calls up a stored version of 
the character from the ROM 102. As the character is 
stored in compressed form this font data is stored 
temporarily in the RAM 104 and is manipulated by the 

40 microprocessor 1 00 to generate pixel data to form the 
character. This pixel data is transmitted in one form to 
the display 108 and in another form to the print head 
for printing. Character data Is not passed to the print 
head for printing until a print operation is executed. 

45 Firstly, the characters for the label are entered and 
edited using function keys on the keyboard 106 in 
conjunction with the display 108. 

This ability for independent removal of the ink rib- 
bon cassette 4 enables a user to change ink colour as 

50 desired. This enables multicolour labels to be pro- 
duced in the following manner. 

The label is composed by the user as a plurality 
of pages. Each page has unique characteristics in 
terms of its print style, size of font and number of lines 

55 to be printed. The pages will be printed side by side 
with a distance between them corresponding to nor- 
mal character spacing. Pages can be of differing 
lengths. Where a page has been composed using the 
display and a next page is to be printed in a different 



3 



5 EPO 

colour, a colour key 120 can be actuated which sig- 
nals to the microprocessor that It should store end of 
page colour change data. Formulation of the label 
can then continue for the next page until there is to 
be another colour change when the colour key 120 is 
again depressed. Figure 3 shows a label composed 
of three pages; PAGE 1, PAGE 2 and PAGE 3. The 
dotted lines in between the pages are there for dia- 
grammatic purposes only and will not appear on the 
finished label. As an example, PAGES 1 and 3 are to 
be printed in black and PAGE 2 is to be printed in red. 

Once the final form of the label has been worked 
out. the microprocessor is aware of the pixel data for 
each page to be printed and has also calculated the 
overall length of the label. When a print operation Is 
instigated using the print key 112 a column of pixel 
data is transmitted to the print head which prints this 
column of the Image receiving tape. The stepper mo- 
tor then moves the image receiving tape forward by 
one column width and the next column data is trans- 
ferred to the print head and printed. 

This sequence of operations is carried out until a 
page has been printed. Then, the end of page signal 
causes the microprocessortodisplay a symbol on the 
display 108 which indicates to a user that he should 
replace the present tape holding case 4 with a differ- 
ent tape holding case having a red ribbon. While this 
signal is being displayed, the motor driving the platen 
is stopped so that further movement of the image re- 
ceiving tape past the print head is prevented. When 
the user has replaced the tape holding case printing 
can be resumed by pressing the print key 112, or by 
automatic detection of the "lid closed" position where 
closure of the lid automatically brings the print head 
to its print ready state. When the red page has been 
printed, the same sequence of operation occurs, the 
black tape cassette is reinserted and the third page 
is printed. 

It will be apparent that the signal which indicates 
to a user that the tape holding case is to be replaced 
must be given when the printing operations for print- 
ing one page have ceased. That is, the part of the 
tape being printed at this time is not visible to a user 
so it would not be possible for a user to print multicol- 
our labels in the absence of this signal. 

In the described embodiment, the tape holding 
case is replaced manually by a user. In another em- 
bodiment, the printing device could have means for 
automatically manipulating tape holding cases so as 
to replace one by another on receipt of the appropri- 
ate signal. 

When the complete label has been printed, the 
stepper motor moves the image receiving tape 
through a distance corresponding to the distance be- 
tween the print head and a zone where cutting is inn- 
plemented. A cutting operation is then executed by 
the cutter 7 to cut off the printed portion of the tape 
constituting the label. 
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• It wilLbe apparent that the length of each page 
can be determined by a user and In particular each 
page can have only a single character. However. 
5 where a label is to have multiple lines with different 
character sizes in each line it can be advantageous to 
inhibit operation of the colour change key in between 
characters to ensure that a situation does not arise 
where an attempt is made to change the colour mid- 
70 way through printing one character. This is done in 
the preferred embodiment by the microprocessor ac- 
cepting a colour change instruction as a page break 
instruction, so that a new page is automatically com- 
menced when a different colour is instructed. 

15 

Claims 

1 . At henmal printing device having a first cassette re- 
20 ceiving portion for receiving a first tape holding case 

housing a supply of an image transfer ribtxsn capa- 
ble of printing an image of a particular colour; 

a second cassette receiving portion for re- 
ceiving a second tape holding case housing a 

25 supply of image receiving tape having a particular 

background colour; 

means for moving the image receiving 
tape through a printing zone in overlap with said 
image transfer ribbon so that an image can be 

30 transferred from the image transfer ribbon onto 

the image receiving tape, the first and second 
cassette receiving portions being on opposed 
sides of said printing zone; 

wherein the first and second tape holding 

35 cases are individually removable and replaceable 

whereby different combinations of background 
colour and print colour can be selected. 

2. A thermal printing device as claimed In claim 1 
40 wherein the first tape holding case contains more 

ink ribbon than the second tape holding case has 
image receiving tape. 

3. A thernrial printing device according to claim 2 
45 wherein the first tape holding case has five times 

more ink ribbon than the second tape holding 
case. 

4. A thermal printing device according to any pre- 
50 ceding claim wherein printing means located at 

said printing zone comprises a print head and a 
platen with the image transfer ribbon and the im- 
age receiving tape arranged in overlap between 
the print head and the platen. 

55 

5. A thermal printing device according to claim 4 
wherein the means for moving the image receiv- 
ing tape through the printing zone comprises 
means for driving the platen to rotate. 
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